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ABSTRACT : 

Lactone -modified epoxy resins are manufd. by reaction A) (hydrogenated) 
bisphenols are added to low-mol. wt . (hydrogenated) bisphenol -based epoxy 
resins (epoxy equiv 150-230) and reaction B) lactones are polymd. onto OH in 
the epoxy resins obtained by the reaction A by ring-opening polymn. ; A and B 
are performed at the same time in the same reaction process by mixing the 
(hydrogenated) low-mol. wt . epoxy resins, (hydrogenated) bisphenols, and 
lactones at the same time. Thus, Epikote 828 1000, bisphenol A 300, and 
6-caprolactone 1300 parts were mixed and heated to 120°, distd. 
in vacuo to remove water, then heated at 170° in the presence of Me4NCl 
and Ti(OBu)4 under N atm. for 8 h to give a modified epoxy resin with epoxy 
equiv 982 g/equiv, viscosity at 50° 33,800 cP, and polydispersity 4.82. 



®B*S**I*/t(JP) © WF dl 81 4* BB 

®&H45SF&«<a) ^F3-221517 

©Int. CI. 5 »»JE^ Jtfigffi#*l ®4iBB ¥fi£3 ¥(1991) 9J330B 

C 08 G 59/14 NHB 8416-4 J 

®W ■ ¥2-18748 

®ih m ¥2(1990) 1 fl29B 

m % m in s £ i£Aft*ttmait6Ti8-5 

®» '91 # = ■ « * ft iLnft&^w&srwren- 2 



*ffl » 

1 . ft « CO € ft 

2 . 43 3* f» * tf> la S 

(I) iif+ygil 50-'2 3 0 »IS»f«>t^ 
7 W -/Uffixtf*C/fflI&*fc 

x 7 * ; - *fixii!^>»», i ^ 7 x ; 
;u 8 $ tz (i 7K Stz7'x A-*»» J; X} v ? 

sicca) latf^^fcrx^iy-zu^i** 

■>lllllifcttft»?«**tfX7xy - ;u g x # 

* -> tit IS £ ? fX7 xV - ;USU:li7k^f^7 
W-*9(£ffft]*esKJ&&*CFiK£ (B) 

RJD(B) :in!eRl5 (A) T»&n/:i** 
•>8fK*©*ttSi-5 * ^ > ft £ £ M 83 fir £ 

* * R fi> 

£ .15] U 5 IB X fl 4> T fS] \Z fir l 4 . 

#4- •> lit Ifi o » ig ^ £ . 



(2) ez7x;-^AftjDOf:«OS»tttttti 
3. *WOH»'*ttW ' 

^ftBflti; ffittx^^i/mflB^siis^fticM-r 

S e 3 * 1= * L < (* . * ft 91 tt * x * •> ft ft <D 

n f; HI i 7 tt ^ t U d>o5geg^Ji:COS^tt^1- 
S iS S i: M t 5 o 

o /U t KM >*^BSihSP) •> A. X - f- ^ 

gx**>fflB&ufctt**ie;tt*fio©(*mB^ 

JTl Wi 0 0 0 S/)M^ft, £ ft ffl & CC ffl 
l> £ fx X <£ o 



-113- 



i K 

o r 

R £ 
* ft 

> x 

/ 7 

(i 7 

7 \z 

r 

< K 



ft ft £ 

K ffl ^ 

i i: J; 
I* * ft 
~5 . 

3B 2 » 
£ *'J ffl 
Tt»5 
X H . 
^ f ^ 
a > ft 
x / - 

flj ffl * 

tZ » (* 

* Z i 

/; *? * 

* tt 



R It * ft] ffl 
iS T I fb ? 

* ft . £ £ S 

r i» * o 

* * ft ft U A: 

l> ® ft IS T 

o * » a ■* w 

o 

* §a ft re ik i* 
u ffi ft » . 

ft * 55 « ff j ib 
Iff ft & IB d 

i: Lr, r o 

I: J: !3 x * + 



* . FRP. 

I) O 11 tt ^< 6 0 - 1 5 
t S >!> , ^ <o*K5© 

- x < > r v vff \z ® m 

T-xx f ;MtL/:x ^ + 

r * M w a ?4 k , $ * tz 

7 M 7 •> 7 * - h ^ S 
•>SD1 (* & M K ffi =b ft 



* > 1B « a W ^ ic t f'J ffl * ft r ^ * 



14BIV3-221517 (2) 
*loR«t LTft»f«i#*'>||B ( tr * 7 

*x;H*i/ftre££jfcLfcfc, 2 It § O K iC i L 
r ; n i: 5 ? h >{b£$)*®£;*-t+7 ? h > £ 
x,-K*->fta*&lfcf* <o T £ r> /: 0 
t'U t> *> % «MQ 6 3 - 1 7 9 9 1 8 
Mjg*&nTi»fttt!BTI*ttftttttflt£/lli'Tl 7 
o r t . igkgRiE*4B#r.lT. a & ^> $ 2 & 

0R^^7B$r B UR^^tt«U S & x * * •/ ft 
* £ T <^ * o 

L i» L , ±l2fl> 2 a*RCTii, * ft ft v> R 

£ U * * x -y ? L » 7 2 h > <t & 12) * & to L 

«t ft if « n ■ ; 

L tZ fi< r> X . * <T> * x -y ? IC g f * Itf RH s 7 7 

h > <t s «a © » to w la * 5*h><t£&«toB*'K 

ID « - ffiJ ^ i: R T r i /: A ^ S i: S t 4 B§ fi!) 



< U 

* * 
< & 

# * 

( W 

£ ( 
rf tt 
R 



lit«*, h ~ 9 >V O R iC B$ Pol t>< t> t£ *) £ 

& & I* * ra a *< 6 « . 

/r,®fi<DRlt?«*C7^ h > (fc ^ «5 S to 

it ft i* * «?> r , » u ic < v> ^ 9 r-1 a ^ t> 

o 

» Bfl {i % ± gg O Jfc W T O R £ ^ Pal (D IS «8 

■>ftre^ffl^ic52ig-r^^^icM-ri 

o 

a * » ife f * tz *><o 

^Bfl^a:tti^ + ■> ttt a © k is » a c o-^ r 
&^ tc a Bfl -r s * 

%8^oa:ttx# + >ftreo»is^ft(iTiBR 

A) fcitf (B) *|SJi:EffiI6*t? (51 B$ (c 
£(A) : fi»^t^7W-/^xf * 

ft re ic . e X7 * / - Atti fciuse^ 7 



R IC ( B ) : ffij IZ R 15 ( A ) T- f§ ^ ft tz 3- * 
> ft S& 4» O 7K K S <c 7 ^ h > (t o 1^ ^ M IS f ^ $ 

4^i/ftre (*f:tt*iStrX7*y-^a2x#*-> 

ftre) liTEiiT^sn*. 



C V H 0 -^C H - 



OH 



I 

C-0-R-A-R-CH 2 - C H - C H ^ ) n 



-0-R-A-R-0-CH 2 - - C H 2 



[ n - 0 - 1 . R - "^^^ * fl U 




C H 



A - > C 



/ 

C 

\ 



- C H 



S - 



C H 



-114- 



0 

II 

- s - . - 0 - 
II 

0 

$ tz % irx7xy-*a*fct**tSfcrx7x/ 
- >v m a y iz <o n & z m + o 




't tz it 



=7 0 h > <fc ft li T S£ f • 

0 

Q 

\ n 

R 2 

0®flSB^3-95®flfiB. *?*L<li5-70 
S ft © * ffl 1^5 o 

i* w is *< ft & * < c 5 t ¥ * ^ * t ^ ^ « 

Itli 2 W 1 - 1 » 1 *li^4i 

# ^ Ox * + 1 50- 

230fl5b«tffl^« > xtf*->3»150J: 
0 o li f|i Ifi J n t ibS f v J /: 2 3 0 J; 

0 * £ < * £ « tt T U X IB 12 W IS £ 9 * » 

RIBfittW 80-24 Or. U < li 1 0 0 
- 2 3 0 r T- ft o o 

SOtiOfti'llftttRJfiilll^'h* <, * 

2.4 0 t i OSl'tt&tt « - * t o 7 1 h > m (O 



»B3¥3-221517 (3) 

( R j * R 2 \t H £ tz ti C j - C 4 ©7***1, 
7 U - * g . T »J - U > S . n - 3 - 9 J 

tt » t * 7*h>{tft^ttAO<afcrt<Ott«<02« 

s * m n * o 

* K > * T 5 > , f > f* f O 3 R 7 ; > > 
r h7^f-*T>*-^A^D7-< KVA4I7 

t * * & « * 8 ft 4& . ttft l J*9/»«eT*ft 
7^h>ftfttott»DEJCffltttt£LTti, f- h 

* * S* * X „ v 7 f- * * X * * •> K , v * * X 
X?^!/ - h»©**XXft*«i-, * £ IC (i *s ft 

*»W©Si»»*-c»**i*5* h >■ «c tt x * 

. * > f»" IS K £ * 5 * h >SItt<DtfIftlifttt 1 0 

ftt K is iff i* , x**->«!is£trx:7xy-* 
ft«*6itLfci«ic»L % ta-«tt«««o. o 

1- 2000ppmtf*L<IJ0. 1-500 
ppm. ^^hVftDDttttilO. 0 1-1000 

ppm. tf U < li 0 . 2 - 5 0 0 p p m T ft 
9 o 

*' •>>.> 9 O S tt * * * » * tt * T fi i 

T t> J: l» o 

<Dxx^*Stxxf*SSft^fiC.L. x # * •> 

181 » i: tt ft L T l» tt i» # 'M ^ K > *>< £ & *f S * 

£ ID it N 2 X E ffl 5R T T fT fc 5 © fi V* o 

® f4 <0 ^ U -f T ISJ ^ IC — IS LTft'A -j T (> 
^^L, «fc9$-ttRlD*fT«*>tf*fci&x:tS* 
> <tf IS * tfX7*y - AS, 7 ? h > * ft & * * 



-115- 



* £ '* . ft * 


fT 








L T 














R J& <o ft li 




X 




h 


> ft 


£ & o is ft £ a 


(X 




x * - L T W 22 T Z> 1>< 






h > ft £ 83 <0 ft 




is ft £ a ^ v> t & s 




7 h 


> it £ 139 O * ft 


tz 


it 


* - ? - L T t> J: i* a 






x 4- •> ^ ft 


*> 








to ft 


a< §r £ <o ft a ic 


u. 


n 


* <o s 


i 




£ U * o 












* & *A ?> 7 ? 


h 


> 


s: ft x * * •> unc -d 




r m 








6 rt< > : ti b I: J: ^ T 






a< fi s ? n 5 t> 


<r> 


T 


ii >i l« „ 






w * > a « m 




m 








nifow i 












s * m a * x 


& 


ft 


ft ; /t *p w . m t? s s 




ii * 


4 *y □ 7 7 x 






* t 3 - h 8 2 8 ( 


ft 


•> — 


>U ) 10 0 0 






t*x"7xy-;UA30 


0 




^ - ft -f a 7 ? 




> 


1 3 0 08S£f±iAx N 


l 


2 0 














/To s * x m a 


T 




M e 4 N C 0 (-rh7 







\m ¥3-221517 (4) 



7 > * 


- 


0 






o 5 


4 


K 


) 0 . 


1 3 8Bfe 


X 


JJ T h 


=? ? * 




f- 






- h 


0 




0 2 6 


^ ttl 


L 


. 1 7 


0 t T 


8 




s 




n 


ti 


- tz O 








» * 


n 


/: 












<0 ft ^ 


li . SI 1 




O & K> 






o 




















31 ft 0D 




2 




















31ft 




1 


T 




E « 








■r s M c 


4 


N C i 


£ 0 . 


0 


6 


5 




t; L 


r 


(SI 


« © g 


^ a U 








n 




X 


# 




(St 








li 


> ^ 1 


£ o & 










o 














it « W 




1 
























1 


t 








5 


(c . X 


t" ^ - h 


8 


2 8 


1 0 0 


0 




t 


f 




-x. 




- ^ A 


3 0 0 86 




tt 


1 2 0 


r 






n 


3 $ 


■tt 




^ . Ik 


^ tt E 


L 


* # ^ 


® £ $ 






o 


















2 * 




S) 




T 


T M 


e 


4 


NCi 


0.13 




^- uq 


1 7 0 


r 


T 


1 




H S 


It 








i 












x .-H 




> 


3 E ti 


4 8 8 g 


/ 


^ fi "C 5 


* r> tz 


o 
























T 








r o 


"7 




h > 1 


3 0 0 8fi 







M 







(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 






^S^Jl 


1000 


300 


1300 


0.13 


0.026 


170 


8 


982 


33800 


4.82 








1000 


300 


1300 


0.065 


0.02S 


170 


8 


998 


34300 


4.38 








1000 


300 


1300 


0.13 


0.026 


170 


M 


1013 


34800 


4.67 






itK^i2 


1000 


300 


1300 


0.06S 


0.026 


170 


3*9 


967 


30900 


4.62 





UZB.- 1 K*l>TS#^<iOT<3iS$T*So 

(1) it*3-h828 

(2) trx^xV-^A 

(3) c-^yo7n> 

(4) M e 4 N C I 

(5) T-Y=?f*)\,1-9*-V 

(6) Rfcgft cr> 

(7) suma mr$) 

(8) xtf*-/^ (g/^S) 

(9) ttft(cps/5 0r) 

(10) #^fi#tf-M*/M N aaT^Q) 



— 1 16 — 



h 7 7 




f- 


9 


* - 


h 


0 




o 2 6 ee 


£ AD *. « £ £ 


iz 1 7 


o r 


T- 


9 




R 








Jfc * » 


/: o 




















n /; 


X 


* 


* > 




re 


CO 


tt "tt * * 


1 S i: /7 t „ 


it 15 ft 


2 


















it 


«W 1 




IS) 




fc* 




T 


. M e 4 


NCP ^ 


0 . 0 


6 5 




fC 


L T 


3 




CI 


T t X 7 


x y - ;U co ft 




£ fr 




o 


tZ O 












z <o 




T 


<D 


x # 




> 




ft I* 4 6 


3 g / =§ ft T 




• ft 




T 


c - 






D 


7 ? h > 


1 3 0 0 SB 


X 0 7- 


h 7 






;u * 








K 0 . 0 


2 6 65 * &D x. 


cf tZ 


\ 7 


n 


^ 


T» Q 




10] 




ic * » a 


L & ft x * * 


■> tff re 


* ft 




o 
















n tz 






* ■> 


at 




CO 






ti -> 


t- 


0 


( u 


T 






) 





WW ¥3-221517 (5) 
* * — f2{jbi&&tt2J3tntti:&*K< £ T R 

:* as o a 



-117- 



